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(54) TDMA communication method and system 

(57) An intercommunication method between porta- 
ble units in a TDMA (Time Division Multiple Access) 
cordless telephone system. In an embodiment of the 
present invention, it is determined whether a portable 
unit is positioned in a propagation area of a base unit 
upon an intercom request from the portable unit, a time 
reversion is performed when the portable unit is out of 
the propagation area of the base unit, time slots are 
designated for an intercommunication between the port- 
able unit and a portable unit to be called, and an inter- 
com call signal is transmitted in the designated time 
slots. When a called party responds to the intercom call 
signal, a speech mode is performed. Upon termination 
of the intercom call, the reversed time is reversed to be 
recovered to the original state. In another embodiment, 
it is determined whether a portable unit is positioned in 
a propagation area of a base unit upon an intercom 
request from the portable unit, time slots are designated 
for an intercommunication between the portable unit 
and a portable unit to be called when the portable unit is 
out of the propagation area of the base unit, and an 
intercom call signal is transmitted in the designated time 
slots. When a called party responds to the intercom call 
signal, a speech mode is performed. 
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Description 

[0001] The present invention relates to a TDM A com- 
munication method and system, and in particular to an 
intercommunication method and system of a TDM A 
(Time Division Multiple Access) cordless telephone sys- 
tem, and more particularly, to an intercommunication 
method between portable units. 
[0002] In general, a cordless telephone system is pro- 
vided with a cordless base unit (referred to as base unit, 
for short) and a plurality of cordless portable units 
(referred to as portable units, for short). Recently, many 
users have registered two or more portable units with a 
base unit of the cordless telephone system. This cord- 
less telephone system offers the function of intercom- 
munication between portable units, that is, a voice 
communication between a calling portable unit and a 
called portable unit remotely located. This intercommu- 
nication is available via the base unit and will be 
described below referring to figure 1 . 
[0003] Figure 1 illustrates a base unit and a plurality of 
portable units (four portable units here) registered with 
the base unit in a cordless telephone system. In figure 
1 , two portable units CP_1 and CP_2 are positioned 
within a propagation area (or coverage) of a radio signal 
transmitted from the base unit and two portable units 
CP_3 and CP_4 are located beyond the propagation 
area. The base unit is connected to or disconnected 
from a main line (i.e., tip and ring terminals) depending 
on an off- or on-hook state. Upon connection to the 
main line, the base unit performs a communication 
through a telephone wire. Upon reception of a call 
request from a portable unit, the base unit connects the 
portable unit to the main line for a voice communication 
and wirelessly transfers a signal received through the 
wire to the portable unit. Therefore, a portable unit inter- 
communicates with another portable unit or communi- 
cates with an external user on the public telephone 
network by way of radio communication with the base 
unit. 

[0004] There will be given an example of the intercom- 
munication in a TDMA cordless telephone system. 
When the first portable unit CP_1 in the propagation 
area is to call the second portable unit CP_2 in the prop- 
agation area, the first portable unit CP_1 designates 
time slots to communicate with the base unit and sends 
a signal for requesting a call to the second portable unit 
CP_2 to the base unit in the time slots. Then, the base 
unit designates time slots unoccupied by the first porta- 
ble unit'CP_1 and calls the second portable unit CP_2 
in the time slots. The second portable unit CP_2 
receives a ring signal and communicates with the base 
unit when a user has the second portable unit CP_2 off 
hook. The base unit transmits data received from the 
second portable unit CP_2 to the first portable unit 
CP_1 in the time slots designated for the first portable 
unit CP_1. Thus, an intercommunication can be con- 
ducted between the portable units. 



[0005] However, the conventional intercommunication 
method has a shortcoming in that portable units beyond 
the propagation area cannot intercommunicate with 
each other in a TDMA cordless telephone system 
5 because there is no base unit for transferring a call 
between them. 

[0006] Therefore, an object of the present invention is 
to provide an apparatus and method for conducting an 
intercommunication between portable units located 

10 beyond a radio signal propagation area of a base station 
in a cordless telephone system. 
[0007] Accordingly, a first aspect of the present inven- 
tion provides a communication method for TDMA com- 
munication between a first portable unit and second 

is portable units which, when within the coverage area of 
a base station, communication via the base station 
using transmission and reception time slots arranged 
according to a first order, the method comprising the 
steps of: determining whether or not the first portable 

20 unit is located within the coverage area of the base sta- 
tion; arranging the transmission and reception time slots 
of the first portable unit such that they coincide with the 
reception and transmission time slots of the second 
portable unit, if the portable units are not within the cov- 

25 erage area; and using the coincident time slots for sup- 
port a speech mode of communication between the first 
and second portable units. 

[0008] Preferably, an embodiment provides a method 
wherein the step of arranging comprises the steps of 

30 reversing the order of the transmission and reception 
time slots of the first portable unit by designating the 
transmission time slots of the first portable unit as 
reception time slots and designating the reception time 
slots of the first portable unit as transmission time slots. 

35 [0009] Conventionally the base station collates regis- 
tration data relating to each of the portable units which 
is serviced by that base station. Therefore, an embodi- 
ment provides a method further comprising the steps of 
reading data from a portable unit registration table 

40 stored in a memory of the first portable unit, the table 
comprising data relating to a plurality of portable units 
which are registered with the base station; displaying 
data relating selectable ones of the plurality of portable 
units, preferably excluding the first portable unit; select- 

45 ing one of the displayed portable units; and transmitting 
a call signal to the selected portable unit 
[001 0] Once the call or intercommunication has termi- 
nated, the portable units should preferably revert to the 
conventional mode of operating. Hence, an embodi- 

50 ment provides a method further comprising the step of 
receiving or generating a call termination signal; and 
restoring the transmission and reception time slots of 
the first portable unit by arranging the transmission and 
reception time slots according to the first order. 

55 [0011] Conventional portable units cannot operate 
according to the above method. Accordingly, a aspect of 
the present invention provides a first portable unit for 
TDMA communication with a second portable units 
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which, when within the coverage area of a base station, 
communication via the base station using transmission 
and reception time slots arranged according to a first 
order, the first portable unit comprising: means for 
determining whether or not the first portable unit is 5 
located within the coverage area of the base station; 
means for arranging the transmission and reception 
time slots of the first portable unit such that they coin- 
cide with the reception and transmission time slots of 
the second portable unit, if the portable units are not 10 
within the coverage area; and means for using the coin- 
cident time slots for support a speech mode of commu- 
nication between the first and second portable units. 
[001 2] Preferably, an embodiment of the first portable 
unit is provided wherein the means for arranging com- 15 
prises means for reversing the order of the transmission 
and reception time slots of the first portable unit by des- 
ignating the transmission time slots of the first portable 
unit as reception time slots and designating the recep- 
tion time slots of the first portable unit as transmission 20 
time slots. 

[001 3] Again, the first portable unit should know which 
other portable units can be contacted. Accordingly, an 
embodiment preferably provides a first portable unit fur- 
ther comprising means for reading data from a portable 25 
unit registration table stored in a memory of the first 
portable unit, the table comprising data relating to a plu- 
rality of portable units which are registered with the 
base station; means for displaying data relating selecta- 
ble ones of the plurality of portable units, preferably 30 
excluding the first portable unit; means for selecting one 
of the displayed portable units; and means for transmit- 
. ting a call signal to the selected portable unit. 
[0014] It will be necessary to restore the operation of 
the first portable unit after the termination of a call or 35 
intercommunication with another portable unit. There- 
fore, a further embodiment provides a first portable unit 
further comprising means for receiving or generating a 
call termination signal; and means for restoring the 
transmission and reception time slots of the first porta- 40 
ble unit by arranging the transmission and reception 
time slots according to the first order. 
[001 5] A third aspect of the present invention provides 
a communication system comprising at least first porta- 
ble unit operable according to an embodiment the 45 
present invention and a further compatible portable unit. 
[001 6] Embodiments of the present invention will now 
be described by way of example only with reference to 
the accompanying drawings in which: 

50 

figure 1 illustrates a base unit and a plurality of port- 
able units registered with the base unit in a cordless 
telephone system; 

figure 2 is a block diagram of a portable unit in a 
TDMA cordless telephone system, to which the ss 
present invention is applied; 
figure 3 is a flowchart of controlling a direct inter- 
communication between portable units according to 



an embodiment of the present invention; 
figure 4 illustrates normal time slots and reversed 
time slots according to an embodiment of the 
present invention; 

figure 5 is a block diagram of a base unit in the cord- 
less telephone system; 

figure 6 is a flowchart for controlling registration of a 
portable unit; 

figure 7 is a flowchart for controlling a portable unit 
to receive registration information of another porta- 
ble unit; 

figure 8 is a flowchart for controlling an intercommu- 
nication between portable units according to 
another embodiment of the present invention; and 
figure 9 is a flowchart for controlling a portable unit 
to receive an intercom call signal according to pre- 
ferred embodiments. 

[0017] Figure 2 is a block diagram of a portable unit 
shown in Figure 1 . Referring to figure 2, a controller 1 1 1 
controls the entire operation of the portable unit, espe- 
cially a direct intercommunication between portable 
units located outside of a service coverage area. A 
duplexer 1 12 sends radio data received via an antenna 
ANT to a radio receiver 113 and radio data received 
from a radio transmitter to the antenna ANT, under the 
control of the controller 111. Transmit and receive sig- 
nals and data are duplexed into time slots of the porta- 
ble unit using TDMA. The radio receiver 1 13 receives a 
call connection signal for establishing a communication 
link under the control of the controller 1 1 1 and feeds the 
call connection signal to the controller 1 1 1 . In a speech 
mode, the radio receiver 113 outputs a radio-received 
voice signal using a local oscillation frequency received 
from a frequency synthesiser 114 to a voice processor 
116. The frequency synthesiser 1 14 generates the local 
oscillation frequency under the control of the controller 
1 1 1 and applies the local oscillation frequency to the 
radio receiver 113 and the radio transmitter 115. The 
radio transmitter 1 1 5 outputs to the duplexer 112 a voice 
signal received from the voice processor 116 using the 
local oscillation frequency received from the frequency 
synthesiser 114. 

[0018] The voice processor 116 converts the voice 
data received from the radio transmitter 1 13 to an elec- 
trical voice signal under the control of the controller 111. 
A speaker SPK converts the voice signal received from 
the voice processor 1 16 to an audible sound. The voice 
processor 116 converts an electrical voice signal 
received from a microphone MIC to voice data through 
coding and outputs the voice data to the radio transmit- 
ter 1 1 5. A memory 1 1 7 includes a program memory (not 
shown) for storing programs needed to operate the port- 
able unit and a data memory (not shown) for storing 
data generated during the control operation. The pro- 
gram memory and the data memory may be non-volatile 
and volatile, respectively. A keypad 118, provided with 
digit keys for dialling (not shown) and a plurality of func- 
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tion keys (not shown), supplies a key input signal corre- 
sponding to a key pressed by a user to the controller 
111. The keypad 118 also has an intercom key for an 
intercommunication between portable units. A display 
119 displays the operational states of the portable unit 
under the control of the controller 111. 
[0019] Figure 3 is a flowchart for controlling a direct 
intercommunication between portable units according 
to an embodiment of the present invention. This inter- 
communication will be described in detail with reference 
to figures 1 , 2 and 3. The controller 1 1 1 is kept in an idle 
state in step 210 and determines whether or not an 
intercom key of the keypad 118 has been pressed in 
step 212. Upon input of the intercom key, the controller 
111 determines whether or not the portable unit is 
located within a propagation area of a base unit using 
,the radio receiver 113, the frequency synthesiser 114, 
and the radio transmitter 115. There are many ways to 
pheck the presence or absence of the portable unit 
within the propagation area. To facilitate a better under- 
standing of the invention, two ways of performing such a 
check will presented here: one is to send an intercom- 
munication request signal to the base unit by controlling 
the radio transmitter 115 and the frequency synthesiser 
1 14 and to determine whether or not the radio receiver 
113 receives a response signal (or answering signal) 
from the base unit within a predetermined time; and the 
other is to check the strengths of signals received from 
the base unit by continuously scanning the time slots of 
transmission and reception times for signal reception 
and to conclude that the portable unit is outside of the 
propagation area in the absence of signals received 
from the base unit By the methods or some other suita- 
ble method, it would be determined that the first and 
second portable units CP_1 and CP_2 are within the 
propagation area and the third and fourth portable units 
CP_3 and CP_4 are beyond the propagation area. 
[0020] In the embodiment of the present invention, the 
presence or absence of the portable unit within a prop- 
agation area is checked using the first method. In the 
case where the portable unit is determined to be in the 
propagation area in step 214, the controller 111 per- 
forms or enters a general intercommunication mode in 
step 216. Otherwise, the controller 111 reverses the 
order of a reception time Rx and a transmission time Tx 
assigned to the portable unit by controlling the radio 
receiver 113, the frequency synthesiser 114 and the 
radio transmitter 115. Reversal of the order in which the 
reception time Rx and the transmission time Tx are 
arranged is known as time reversal. 
[0021] Figure 4 illustrates normal time slots and 
reversed time slots according to an embodiment of the 
present invention. In figure 4, the transmission time Tx 
precedes the reception time Rx with at least two time 
slots assigned respectively in the transmission time Tx 
and the reception time Rx, in a normal state. Although 
only four respective transmission and reception time 
slots are shown in figure 4 for clarity of description, con- 



ventionally twelve time slots are assigned to the trans- 
mission time Tx and the reception time Rx, respectively, 
in an actual TDMA cordless telephone system. The 
same time slots are assigned for transmission and 

5 reception in an actual communication. That is, when 
time slot a is assigned as a transmission time slot, the 
time slot a is also assigned as a reception time slot. In 
the case of time reversal, the normal transmission and 
reception times Tx and Rx are exchanged in order. 

70 Despite time reversal, the order of time slots is not 
changed. In other words, if the transmission time slots 
are arranged in the order of a-b-c-d, they become 
reception time slots of the same order in time reversal. 
[0022] Referring to figure 3 again, after time reversal 

is in step 218, the controller 1 1 1 displays the other availa- 
ble portable units registered with the base unit on the 
display 119, in step 220. The information of the other 
portable units is stored in the memory 1 1 7, which will be 
described in detail later with reference to figure 6. The 

20 controller 1 1 1 selects a portable unit for intercommuni- 
cation according to key data received from the keypad 
1 18. It will be appreciated that if only two portable units 
are registered with the base unit, the portable unit 
selecting procedure of step 220 may be omitted. In step 

25 222, the controller 111 sends an intercom call signal in 
designated time slots to the selected portable unit by 
controlling the radio transmitter 115 and the frequency 
synthesiser 1 14. The controller 1 1 1 determines whether 
a response signal has been received from the called 

30 portable unit in step 224. A response signal is gener- 
ated when the called portable unit goes off hook in 
response to the intercom call signal. Upon reception of 
a response signal in step 224, the controller 1 1 1 goes to 
step 228. that is a speech communication mode of oper- 

35 ation is established, otherwise the controller 1 1 1 deter- 
mines whether an intercom call termination signal has 
been received, in step 226. Upon reception of the inter- 
com call termination signal in step 226, the call proce- 
dure is terminated. Otherwise, the procedure returns to 

40 step 222. 

[0023] On the other hand, when the response signal 
has been received at step 224, the controller 1 1 1 enters 
or establishes a speech mode between the calling port- 
able unit and the called portable unit, in step 228. For 

45 this purpose, time reversal is implemented in step 218 
so that the transmission time Tx of the called portable 
unit corresponds to the reception time Rx of the calling 
portable unit and vice versa. Thus, the calling portable 
unit selects one of the reversed transmission time slots 

so and sends an intercom call signal in the selected time 
slot to the called portable unit. Then, the called portable 
unit is sent traffic in the reception time Rx because it 
uses normal time slots. Therefore, the called portable 
unit receives the intercom call signal in the time slot 

55 selected by the calling portable unit. When a user of the 
called portable unit answers the call, an intercommuni- 
cation is conducted between the portable units in the 
time slot in which the intercom call signal and an inter- 
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com response signal have been transferred. 
[0024] Referring to figure 3, after the speech mode in 
step 228, the controller 111 determines whether a call 
termination signal has been received from the keypad 
118 or the radio receiver 1 13 in step 230. Upon recep- 
tion of the call termination signal, the controller 111 
goes to step 232. Otherwise, the controller 111 contin- 
ues in speech mode at step 228. In step 232, the con- 
troller 111 returns the reversed time slots to the original 
time slots by reversing the transmission and reception 
times reversed in step 218. 

[0025] Figure 5 is a block diagram of a base unit of a 
TDMA cordless telephone system. Referring to figure 5, 
a base unit controller 311 controls the entire operation 
of the cordless telephone system, especially, provision 
of information on a new portable unit to existing portable 
units when the new portable unit is registered. A line 
interface unit (LIU) 312 is connected to or disconnected 
from a telephone line (i.e., tip and ring terminals) under 
the control of the controller 31 1 or by a hook switch (not 
shown). A voice processor 313 encodes or decodes 
voice transmitted and received during a voice communi- 
cation under the control of the base unit controller 311. 
The voice communication may be conducted through 
the LIU 312 or with a portable unit via radio modules. 
[0026] The structure and operation of the radio mod- 
ules will be described below. A duplexer 314 feeds radio 
data received from an antenna ANT to a receiver 315 
and radio data received from a transmitter 317 to the 
antenna ANT under the control of the base unit control- 
ler 311. Transmit and receive signals and data are 
duplexed in time slots since the base unit employs 
TDMA. The receiver 315 operates under the control of 
the controller 31 1 and supplies a calling signal received 
from the duplexer 31 4 to the controller 311. In a speech 
mode, the receiver 315 feeds a radio-received voice sig- 
nal, using a local oscillation frequency received from a 
frequency synthesiser 316, to the voice processor 313. 
The frequency synthesiser 316 generates the local 
oscillation frequency under the control of the base unit 
controller 311 and outputs the local oscillation fre- 
quency to the receiver 315 and the transmitter 317. The 
transmitter 317 outputs the signal received from the 
voice processor 313, using the local oscillation fre- 
quency received from the frequency synthesiser 316, to 
the duplexer 112. 

[0027] A portable unit connector 318 is connected to 
a portable unit, for charging a battery of the portable 
unit. A memory 319 includes a program memory (not 
shown) for storing control data needed for the control 
operation of the base unit controller 311, and a data 
memory (not shown) for storing data generated during 
the control operation, especially data of a portable unit 
upon registration of the portable unit with the base unit 
A keypad 320, having digit keys for dialling (not shown) 
and function keys (not shown), generates a key input 
signal upon user input of a key and supplies the key 
input signal to the base unit controller 311. A display 



321 displays the operational status of the base unit 
under the control of the base unit controller 311. 
[0028] Figure 6 is a flowchart for controlling registra- 
tion of a portable unit according to an embodiment of 

5 the present invention. Referring to figures 5 and 6, there 
will be given a detailed description of the registration of 
a portable unit and then transfer of information of the 
newly registered portable unit to other existing regis- 
tered portable units. The base unit controller 31 1 is kept 

10 in an idle state in step 402. Upon generation of a key 
input signal by the keypad 320, the controller 31 1 deter- 
mines whether or not the key input signal is for registra- 
tion of a portable unit in step 404. If the key input signal 
indicates that the registration of a new portable unit is 

15 required, processing continues at step 408 and, other- 
wise, control passes to step 406 and normal operation 
of the base station is continued. In step 408, the base 
unit controller 31 1 registers the portable unit The port- 
able unit registration is implemented in the same man- 

20 ner as that for registration of a general portable unit, but 
further involves transmission of information on previ- 
ously registered portable units, if they exist, to the newly 
registered portable unit. The information of the existing 
portable units represents their codes and numbers reg- 

25 istered in the base unit. A portable unit code is a unique 
code owned by a specific portable unit and a portable 
unit number is the number allocated to a portable unit 
according to the order in which it was registered. The 
portable unit information may be a unique code or a reg- 

30 istration number alone. An example of a portable unit 
registration table including portable unit information is 
given as follows: 



(Table 1) 



portable unit 


unique code 


registration number 


CP_1 


157 D77 CA 


01 


CP_2 


157 CA3 30 


02 


CP_3 


155 FF6 88 


03 


CP_4 


156 BCC 65 


04 



45 [0029] In step 41 0, the base unit controller 31 1 checks 
whether or not the portable unit registration process has 
been completed. Upon completion of the registration 
process, the procedure goes to step 412 otherwise, 
control returns to step 408. The base unit controller 31 1 

so determines whether or not there is a previously regis- 
tered portable unit by referring to the portable unit regis- 
tration table, in step 412. If there is a previously 
registered portable unit, the base unit controller 311 
goes to step 414. If there is not a previously registered 

55 portable unit, the procedure ends. In step 414, the base 
unit controller 31 1 transfers the information (i.e., unique 
code and registration number) of the newly registered 
portable unit to the previously registered portable unit. 



35 
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When the information has been completely transferred, 
the base unit controller 31 1 determines whether or not 
there are any other previously registered portable unit in 
step 416. If there are other previously registered porta- 
ble units, the procedure goes back to step 414 and, oth- 
erwise, the procedure ends. 

[0030] For example, if the first portable unit CP_1 of 
table 1 is registered with the base unit, the base unit 
controller 31 1 does not transfer the information of other 
portable units to the first portable unit CP_1 in step 408 
because the first portable unit CP_1 is the first one to be 
registered. Upon completion of the registration, the 
base unit controller 311 determines whether or not 
there are previously registered portable units by refer- 
ring to the portable unit registration table in step 412. 
Since there are no previously registered portable units, 
•the procedure ends. On the other hand, in the case of 
the registration of the third portable unit CP_3, the third 
portable unit CP_3 is registered and the unique codes 
and registration numbers of the previously registered 
portable units, that is, CP_1 and CP_2 are read from the 
portable unit registration table and are transmitted to the 
third portable unit CP_3, in step 408. Thus, the third 
portable unit CP_3 stores the received information of 
the first and second portable units CP_1 and CP_2 in 
the memory 117 shown in figure 2. When the registra- 
tion has been completed, the base unit controller 31 1 
checks the portable unit registration table. In the 
absence of previously registered portable units, the 
base unit controller 31 1 calls the first portable unit CP_1 
and sends the information of the third portable unit 
CP_3 to the first portable unit CP_1. in step 414. The 
base unit controller 311 determines whether or not 
there is another previously registered portable unit, in 
step 416. Due to the existence of the second portable 
unit CP_2, the base unit controller 31 1 sends the infor- 
mation of the third portable unit CP_1 to the second 
portable unit CP_2 in step 414. Hence, each portable 
unit shares the information of the other portable units. 
[0031 ] Reception of the information of a portable unit 
by another portable unit will be described in detail, refer- 
ring to figure 7. 

[0032] Figure 7 shows a flowchart for controlling a 
portable unit to receive the information of another port- 
able unit. Referring to figures 1 to 7, the controller 1 1 1 is 
kept in an idle state in step 450, and determines 
whether or not a radio signal has been received by the 
radio receiver in step 452. When a radio signal has not 
been received, the procedure returns to step 450. Upon 
detection of a radio signal, the controller 111 analyses 
the radio signal in step 454 and determines whether or 
not the radio signal represents the registration informa- 
tion of another portable unit in step 456. If the radio sig- 
nal is not the registration information of the other 
portable unit, the controller 1 1 1 performs a normal oper- 
ation in step 460 and the procedure ends. However, if 
the radio signal represents the registration information 
of a different portable unit, the controller 111 stores the 



analysed data in the memory 1 1 7, at step 458. The data 
registered in the memory 1 1 7 is the same as that shown 
in the portable unit registration table of table I. Through 
the steps of figures 6 and 7, each portable unit shares 
5 the information of the other portable units registered 
with the base unit. 

[0033] Figure 8 is a flowchart for controlling an inter- 
communication between portable units according to 
another embodiment of the present invention. Referring 

10 to figures 1 to 8, time slot assignment for intercommuni- 
cation between portable units will be described in detail. 
The controller 1 1 1 is kept in an idle state in step 500. 
Upon reception of a key input signal from the keypad 
118, the controller 111 determines whether or not the 

is input key signal is an intercom key signal, in step 502. 
When it is not the intercom key signal, the controller 1 1 1 
continues with normal operation in step 520. However, 
upon receipt of an intercom key signal, the controller 
111 determines whether or not the portable unit is 

20 located within in a propagation area of the base unit, in 
step 504. The presence or absence of the portable unit 
within the propagation area of the base unit is deter- 
mined by the second method described with reference 
to and as depicted in figure 3. The strengths of signals 

25 received from the base unit are checked and if there is 
no signal received from the base unit, the portable unit 
is determined to be outside of the propagation area. 
Therefore, the portable unit, when located beyond the 
propagation area of the base unit, checks all the time 

30 slots of its transmission and reception times Tx and Rx. 
If the portable unit is located within the propagation area 
of the base unit, the controller 1 1 1 performs a general 
intercommunication mode in step 530. However, if the 
portable unit is determined to be outside of the propaga- 

35 tion area, the controller 1 1 1 displays selectable portable 
units on the display 1 19, in step 506. Here, the portable 
units displays data relating to the other portable units 
such as the codes of the other portable units in the port- 
able unit registration table in digits or characters corre- 

40 sponding to the codes. For example, the first portable 
unit CP_1 may be displayed as portable unit #1 or CP_1 
on the display 119. 

[0034] Then, the controller 111 selects a portable unit 
to be called depending on key input signal received from 

45 the keypad 118, in step 508. Then controller 111 then 
reads the ID corresponding to a portable unit to be 
called from among the IDs of respective portable units, 
which are stored in the memory 1 17 of the portable unit 
and which correspond to the IDs of the portable units 

so which were registered with the base unit according to 
the process described with reference to figures 6 and 7. 
Further, the controller generates data necessary for 
supporting an intercommunication. The data includes 
the ID of the selected portable unit with which the inter- 

55 communication is to be established. In step 510, the 
controller 111 designates time slots to communicate 
with the selected portable unit and transmits to the 
selected portable unit the same calling signal as would 
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be output from the base unit if the intercommunication 
had been conducted via the base unit in the designated 
time slots by controlling the frequency synthesiser 1 14 
and the radio transmitter 115, in step 510. As a conse- 
quence of the above process, the receiving portable unit 
detects only the portion of the signal received from the 
calling signal received from the transmitting portable 
unit which corresponds to the ID of the portable unit to 
be called. This allows a portable unit to determine 
whether or not it is being called. The same is true in the 
case where the receiving portable has been called by a 
base unit. 

[0035] Assuming that the third portable unit CP_3 
attempts a call to the fourth portable unit CP_4, they 
check all the time slots to determine whether data has 

* been received because they are outside of the propaga- 
tion area of the base unit. Upon input of an intercom key 

I in step 502, the third portable unit CP_3 is determined 
to be beyond the propagation area in step 504. Then, 
the controller 111 displays data relating to selectable 
portable units on the display 119, in step 506. If the 
fourth portable unit CP_4 is selected in step 508, the 
controller 1 1 1 designates time slots for use in a call 
attempt and the third portable unit CP_3 sends a calling 
signal to the fourth portable unit CP_4 in the selected 
time slots, acting as a base unit, in step 510. The fourth 
portable unit CP_4 designates the time slots in which 
the third portable unit CP_3 sends the signal as recep- 
tion time slots. Therefore, the transmission slots for the 
third portable unit CP_3 and the reception time slots for 
the fourth portable unit CP_4 are designated, that is 
selected, by the third portable unit CP_3. 
[0036] Referring to figure 8, the controller 1 1 1 deter- 
mines whether or not a response signal has been 
received from the radio receiver 113 by controlling the 
radio receiver 113 and the frequency synthesiser 114, 
in step 512. In the presence of the response signal, a 
speech mode is established at step 514, and otherwise, 
it goes to step 518. In step 518, the controller deter- 
mines whether or not a key input signal for terminating 
intercommunication has been received from the keypad 
118. Upon reception of the key input signal, the control- 
ler 111 ends the intercommunication operation. If an 
intercom call termination signal has not been received, 
the procedure returns to step 510. 
[0037] Meanwhile, the controller 111 performs a 
speech mode between portable units in step 514, and 
checks whether or not a call termination signal has been 
received from the keypad 1 18, in step 516. Upon receipt 
of a call termination signal, the controller 1 1 1 terminates 
the intercommunication. In the absence of a call termi- 
nation signal, the procedure returns to step 514. 
[0038] Figure 9 shows a flowchart for controlling a 
portable unit to receive an intercom signal according to 
preferred embodiments. The controller 111 is placed in 
an idle state in step 550 and a determination is made as 
to whether or not the portable unit is located within the 
propagation area of the base unit at step 552. The 



determination is a procedure in which a signal in a pre- 
determined frequency band is received and checked by 
controlling the duplexer 1 1 2, the radio receiver 1 13 and 
the frequency synthesiser 114 according to one of the 

s above described embodiments. It can be seen from fig- 
ure 1 that the third and fourth portable units CP_3 and 
CP_4 are outside of the propagation area. Referring to 
figure 9, if it is determined that the portable unit is 
located beyond the propagation area, the controller 1 1 1 

io goes to step 554. Otherwise, control passes to step 
570. In step 554, the controller 1 1 1 checks all the time 
slots in the predetermined frequency band by control- 
ling the duplexer 112, the radio receiver 113 and the fre- 
quency synthesiser 114. The controller 111 scans the 

15 time slots of a transmission time Tx and a reception time 
Rx of available channels or a specific channel selected 
from the available channels. For example, a DECT (Dig- 
ital European Cordless Telephone) terminal based on 
TDM A can use ten different channels of corresponding 

20 frequencies and each channel is assigned twelve time 
slots for a transmission time and a reception time, 
respectively. Therefore, at least 240 time slots should be 
scanned in a DECT communication system. 
[0039] After all the time slots have been scanned in 

25 step 554, the controller 111 goes to step 556 upon 
receipt of an input radio signal via the radio receiver 
1 13. In step 556, the controller 1 1 1 determines whether 
or not the input signal is a calling signal. If it is a calling 
signal, the procedure goes to step 558. Otherwise con- 
so trol returns to step 552. The controller 1 1 1 determines 
whether or not an ID of the input calling signal is identi- 
cal to that of the portable unit stored in the memory 1 1 7 
in step 558. If they are identical, the controller 111 out- 
puts a ring signal to notify a user of the presence of an 

35 incoming call. If the user requests a communication by 
depressing a communication key (not shown in figure 2) 
of the keypad 118, the controller 1 1 1 performs or estab- 
lishes a speech mode in step 560. However, if the IDs 
are different, the controller 111 returns to step 552. Fol- 

40 lowing step 560, the controller 111 determines whether 
or not a call termination signal has been received by the 
radio receiver 1 18 at step 562. If such a signal has been 
received, the speech mode is terminated. In the 
absence of the call termination signal, the controller 1 1 1 

45 continues with the speech mode in step 560. The call 
termination signal is generated by actuation of a com- 
munication key of the keypad 110, power-off or depres- 
sion of a particular key for call termination. 
[0040] However, if the portable unit is determined to 

so be within the propagation area at step 552, the control- 
ler 111 determines whether or not a calling signal has 
been received by the radio receiver 1 13 at step 570. In 
the presence of the calling signal, the procedure contin- 
ues at step 572. Otherwise, control continues at step 

55 550. In step 572, the controller 1 1 1 determines whether 
or not an ID of the input signal is identical the ID of the 
portable unit stored in the memory 117. If the IDs are 
identical, the controller 111 continues at step 560, oth- 
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erwise control passes to step 550. 
[0041] As described above, since a direct intercom- 
munication can be conducted between portable units 
without the use of a base unit, a cordless portable unit 
can be used in a walkie-talkie mode when a user is out- 
doors, that is out of range of the coverage area of the 
base station. 

[0042] While the present invention has been 
described in detail with reference to the specific embod- 
iments, they are mere exemplary applications. Thus, it 
is to be clearly understood that many variations can be 
made by anyone skilled in the art within the scope and 
spirit of the present invention. 

Claims 

1 . A communication method for TDMA communication 
between a first portable unit and second portable 
units which, when within the coverage area of a 
base station, communication via the base station 
using transmission and reception time slots 
arranged according to a first order, the method 
comprising the steps of: 

determining whether or not the first portable 
unit is located within the coverage area of the 
base station; 

arranging the transmission and reception time 
slots of the first portable unit such that they 
coincide with the reception and transmission 
time slots of the second portable unit, if the 
portable units are not within the coverage area; 
and 

using the coincident time slots for support a 
speech mode of communication between the 
first and second portable units. 

2. A method as claimed in claim 1 , wherein the step of 
arranging comprises the steps of 

reversing the order of the transmission and 
reception time slots of the first portable unit by 
designating the transmission time slots of the 
first portable unit as reception time slots and 
designating the reception time slots of the first 
portable unit as transmission time slots. 

3. A method as claimed in either of claims 1 or 2, fur- 
ther comprising the steps of 

reading data from a portable unit registration 
table stored in a memory of the first portable 
unit, the table comprising data relating to a plu- 
rality of portable units which are registered with 
the base station; 

displaying data relating selectable ones of the 
plurality of portable units, preferably excluding 
the first portable unit; 



selecting one of the displayed portable units; 
and 

transmitting a call signal to the selected porta- 
ble unit. 

5 

4. A method as claimed in any preceding claim, fur- 
ther comprising the step of 

receiving or generating a call termination sig- 
10 nal; and 

restoring the transmission and reception time 
slots of the first portable unit by arranging the 
transmission and reception time slots accord- 
ing to the first order. 

15 

5. A first portable unit for TDMA communication with a 
second portable units which, when within the cover- 
age area of a base station, communication via the 
base station using transmission and reception time 

20 slots arranged according to a first order, the first 
portable unit comprising: 

means for determining whether or not the first 
portable unit is located within the coverage 

25 area of the base station; 

means for arranging the transmission and 
reception time slots of the first portable unit 
such that they coincide with the reception and 
transmission time slots of the second portable 

30 unit, if the portable units are not within the cov- 

erage area; and 

means for using the coincident time slots for 
support a speech mode of communication 
between the first and second portable units. 

35 

6. A first portable unit as claimed in claim 5, wherein 
the means for arranging comprises 

means for reversing the order of the transmis- 
40 sion and reception time slots of the first porta- 

ble unit by designating the transmission time 
slots of the first portable unit as reception time 
slots and designating the reception time slots 
of the first portable unit as transmission time 

45 SlotS. 

7. A first portable unit as claimed in either of claims 5 
or 6, further comprising 

so means for reading data from a portable unit 

registration table stored in a memory of the first 
portable unit, the table comprising data relating 
to a plurality of portable units which are regis- 
tered with the base station; 

55 means for displaying data relating selectable 

ones of the plurality of portable units, preferably 
excluding the first portable unit; 
means for selecting one of the displayed porta- 
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ble units; and 

means for transmitting a call signal to the 
selected portable unit. 

A first portable unit as claimed in any of claims 5 to s 
7, further comprising 

means for receiving or generating a call termi- 
nation signal; and means for restoring the 
transmission and reception time slots of the 10 
first portable unit by arranging the transmission 
and reception time slots according to the first 
order. 

A communication system comprising at least one is 
first portable unit according to any of claims 5 to 8, 
a compatible base station and at least one compat- 
ible portable unit. 
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(54) TDMA communication method and system 

(57) An intercommunication method between port- 
able units in a TDMA (Time Division Multiple Access) 
cordless telephone system. In an embodiment of the 
present invention, it is determined whether a portable 
unit is positioned in a propagation area of a base unit 
upon an intercom request from the portable unit, a time 
reversion is performed when the portable unit is out of 
the propagation area of the base unit, time slots are des- 
ignated for an intercommunication between the portable 
unit and a portable unit to be called, and an intercom 
call signal is transmitted in the designated time slots. 
When a called party responds to the intercom call signal, 
a speech mode is performed. Upon termination of the 
intercom call, the reversed time is reversed to be recov- 
ered to the original state. In another embodiment, it is 
determined whether a portable unit is positioned in a 
propagation area of a base unit upon an intercom re- 
quest from the portable unit, time slots are designated 
for an intercommunication between the portable unit 
and a portable unit to be called when the portable unit 
is out of the propagation area of the base unit, and an 
intercom call signal is transmitted in the designated time 
slots. When a called party responds to the intercom call 
signal, a speech mode is performed. 
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